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SECTION A 
Answer all questions 
Each question is worth 4 marks (Total Marks 40) 
 
Q.1 
A beam with one layer of tensile steel with effective depth of 580 mm is to carry a uniformly 
distributed dead load of 12 kN/m and a live load of 10 kN/m. The beam is simply supported on 
to square columns of 400 mm X 400 mm. Determine the design shear force.   
 
Q.2 
Explain the multiplier method used for calculating long term deflection. 
 
Q. 3 
What is a Plastic Centre? Use a diagram to explain. 
 
Q. 4  
A column of 6m length pinned at both ends has a cross sectional area of 10x104 mm2 and a 
second moment of area of 8x109 mm4. Calculate the slenderness ratio. 
 
Q.5 
A singly reinforced rectangular beam of dimensions 400mm X 600mm has 4N12mm diameter 
bars in it. Calculate the approximate self-weight of the beam per metre length. 
 
Q. 6 
The anchorage development length is given as 820mm. The diameter of the bar is 16mm and 
strength of steel is 500MPa. What is the approximate apparent bond strength? 
 
Q.7 
What is the maximum capacity of a rectangular beam of dimension 320mmx480m in torsion for 
a characteristic strength of concrete of 32MPa? 
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Q.8 
Explain the phenomenon of longitudinal shear. 
 
Q.9   
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SECTION B 
Answer all questions 
Each question is worth 15 marks (Total Marks 60) 
 
Q. 1  (15 Marks) 
Design the transverse shear reinforcement in terms of N10 ties for the shear force at the 
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Q. 2  (15 Marks)   
The slab in the figure shown below is 150 mm thick and is to carry a live load of 4kPa. Compute 
the central region positive moments M*x and M
*
y as well as the negative moments, at both the 
interior and exterior supports for the slab, namely those at AB, BC, CD and DA. Assume L1 = 
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Q. 3  (15 Marks) 
Details of a column in uniaxial bending are given below: 
 Dead load = 400kN 
 Moment due to dead load = 40kNm 
 Live load = 260kN 
 Moment due to live load = 46kNm 
Assuming characteristic strength of 65MPa and using N bars, proportion a square section that 
is to be symmetrically reinforced with pt + pc = 1.5% 
 
Q. 4  (15 Marks) 
1) What kind of footing would you choose for following structures? 
 
a) Domestic structure with a long load carrying wall with acceptable soil at the surface 
b) Multi storey building supported by many columns with acceptable soil at the surface 
c) Structure to be built on a soil where the acceptable strata are deep. 
 
2) Discuss the theory relating to the design of each of the above foundations. 
 
